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(57)Abstract: 

PROBLEM TO BE SOLVED: To activate a hydrogen storage alloy used 
in an hydrogen storage alloy electrode for an alkaline storage battery, 
and enhance high rate discharge characteristics of an electrode using 
this alloy. 

SOLUTION: A hydrogen storage alloy 1 has CaCuS type crystal 
structure. Is represented by the composition formula MmNixGoyMnzMI- 
2 [where M is at least one element from among Al, Gu, x: 3.0<x<5.2, y: 0 
<y<1.2, z: 0.1 <z^. 9, 4.4<x+y+z<5.4], constituted with a surface region 2 
containing fluorides of Co, Ni, Al, Cu and a bulk region 3 covered with 
the surface region 2, and the hydrogen storage alloy having the 
abundance ratio of Ni atoms in the surface region 2 larger than that in 
the bulk region 3 is used as an electrode for an alkaline storage battery. 




!7 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C): 1998,2000 Japanese Patent Office 



(19)H*Bi»W/? (JP) 



«2) Ifl # 1^ i2t ^ (A) 



#112000-12012 

(P2000-12012A) 
(43)^11 B ¥JEfil2^ 1 ^ 14 B (2000. 1 . 14) 



(BDIntCl.' 




F I 


f-7a-r(##) 


H 0 1 M 4/38 




HO IM 


4/38 A 5 H 0 0 3 


C 2 2 C 19/00 




C 2 2 C 19/00 F 5 H 0 1 6 


H 0 1 M 4/26 




HO IM 


4/26 J 5H028 


4/62 






4/62 C 


10/30 




10/30 Z 








ai*«fiD«8 OL (± 6 m 




4$R710- 180807 


(71) USA 


000001889 










(22)ffiRB 


7JE£10# 6 ^26B (1998. 6. 26) 




:*:IRJ9^PT^IR*a 2 TB 5 » 5 ^ 






(72)«M« 


ff^ 






















(72)^« 


RE 






















(74) 


100076794 








^m± ssf« ifti^ (m«) 











(54) [^Q^O^fi:] 



(57) imm] 

;^d:< ^fc— acOTt:*, x: 3. 0^x^5.2, y:0^y^l. 
2. z :0. 4.4^x+y + z^5.4] T^O. C 



1 




3 /ViuO^ 



(2) 



!Hf§a2000-l2012 



yUn^h-z [■^^MitT)\^S.-OL, (AO . M (Cu) tS^^) 
S«tlfc^J>/ci:< tfc— a«)7C?S. xtt^-yirju (Ni) <D 
ffifiEM:*T^oT3. 0^x^5.2. y«n/N'Jl/h (Co) CD 
ffifiglt^T*oT0^y^l.2, z«-7>^f> (Mn) ©ffi 

^tffit;&i4.4^x+y+z^5.4] T«$n-57;P:^J 
0, 

® 7';P;^j 'J #«?&ffl7K*®iJ^^o 

3 ] m^m^m i iBtgcDTJU;b u 

OyMn2Mi_2 [^'^MitTJl'S.^.':?/^ (AO . ^ (Cu) 
e.il«nfci!>fj:<i'b-a©7t^, xtt::i-y^r;i/ (Ni) 
<DjafiKtt:*TfeoT3. 0^x^5.2, y«=lA*;i/h (Co) 
®Mfiglt*Tfe-:5T0^y^l.2, ztt-y'>:y> (Mn) <D 
ffifiKit*T^-pTO. l^z^0.9T^i9, jaOHilBBx, y. z 
©-&H-Mdi4.4^x+y+z^5.4] T^^n-S-^^IS^^ 

wfi«f;?*LTo. 01 ~5. mm%-T:$>^:iii^mwi.t:-t 

pH=0. 7~2. 0Tfe2) ;i <i:^!|#m<i:-rSW*JS4gB«©7 

8 ] mmtvm i ib^©7>»u;^; u mnmrni^ 



[0 0 0 1] 
[0 0 0 21 

[0 0 0 3] ri-y^rjl, . ;*mS«?lfe©ftffifCis6ffl-rS* 

[0 0 0 4] Z.<r>tLl^. iS^fCiSl^T. iNpBB¥5-225975 
[0 0 0 5] ^^T% 7K^®«J^^i&gEl4^jffi4'(C«« 

(Ni) , ^m^fvvh (Co) *®gBfiL;5^*ajs-r^. 
[0 0 0 6] Sfc. JitB©;5ffiTi?^t:Sm5rl^i-r^ii 
tfCJ:0, ^BtCfifttTS^JlNi, Co^®g5^a75tm^L, 

[0 0 0 7] 

[0 0 0 8] 

[^S^^*-r*fc*cD^g] :^mm. CaCugS^a 
filiii&WL, ffllKSCMniNixCOyMnjM,.^ [JC«fM«T;i'5 
-'yi. (AO , ^ (Cu) *^^jl«nfc'>;5;< tfe-ffl© 
TC^, x«^-y^r;|/ (Ni) ®*aB£it*-CfeoT3.0^x^ 
5.2, yttnAVUh (Co) ©iiflfigJt^-Ca&-pTO^y^l. 
2, zM.-7>iJ> (Mn) ©ffl^lt^T$.oT0.1^z^0.9 
TSO. at^HulBx. y. z©-&ffffi75^4.4^x+y + z^5. 



(3) 



#^§2000-1 201 2 



(0 0 0 9] d^-c. mmmmmmt^ -^^m^^mti^ 
[0 0 10] sfc. :^mM<D7)iti')mnmmA^m^m. 

NixCOyMn^Mj.x [5S:4'M«7;l'5r:'i7A (AO . ^ (C 

u) f)^^mitnrz'pti.< iih—m<D7€m. xit^-y^ji 

(Ni) CDffij«it*Ta5oT3. 0^x^5.2. yttnAVUh 
(Co) CDm^hfc*T^oT0^y^l.2, ztt-7>:^'> 
(Mn). Wffifiglt^T«.oT0.1^z^0.9TfeO. fi-r^tfr 
IBx. y, z®■&t^M;5>•4.4^x+y + z^5.4] T^^tl?)^ 

ipffi^nfeWsB^^Si^*, ZlJVlh(Dy>yim. -y 

^)V<Dy yit!^. 7)l^~'>A<Dy yi\:m'BiXSm<r>y y 
im-h-^ ^t£^ mf)^ ^ ntc i mu±o) y y im 
# $ '^tz.m.'&mm'^ -cms ^fT^m2;:?.5^-y:/{cj;o. 

[0 0 1 1] ^It. ^®Sa3a;^fefci5iiTtt, 

®^ipfi*t. Hfis2^^fii^<^>m«{cji*LTo. oi~5. oa 

[0 0 12] jgtc, ^o^ii^^rfelcML, ll2X7-«v::^ 
[0 0 13] ^LT, 7K^KM^^<£il«t-r?>^ 1 

[0 0 14] ±.m(r>ifmMz^.^T)vti^)wmm7i^m 

[0 0 15] *^HJ»C*5tt-2)||2X5^-;/7't'*3t^T, 7 

yim'^mi}aLfzm\immx'mm^n^(ox\ 

[0 0 16] :::iT-. m2X7"-y^T-fieffl-r*^tt*^ 
[0 0 17] *IS?SlC*iViT, "&^*®75>e)^100nm® 

\zjitnimmA^^moomKkTo:>mi$.x$>*) . UBumit 
^±cfj.\^^(n/}^:i<Dff^m(D/vii7m^x'^^o ^^x. 



tiz&^<. 

[0 0 18] MtC, ^ife;5^CaCu5SJif§^filiS^WL. M 
figiCMmNixCOyMn^Mi.^ [^'PMI,i7 )\^ S. A (Al) , 

(cu) ft^i^manrc'j^uK ii'b~m(D7tm, xit-y 

tr)l (Ni) (DffifiKlt^Ta&oTS. 0^x^5.2, y«=iA* 
;Uh (Co) (^)Sfl^ti:^T^oT0^y^l.2> z«V>:tf 
> (Mn) OffifigJt^T'Sr^TO. l^z^0.9-C*O. S.:^ 
mix. y. z©-&H-fit*«4.4:^x+y+z^5.4] T^t^^tl 

[0 0 19] ^LT, J:t27-y{t4^CD^Jn«^-&^^^ 

LTo. oi~5. omm% t-r-scDtt, o. oifia% j; d 

[0 0 2 0] ^iZ. m2X-x-y:7'fCfeliT. ^tt^JiSW 
Iffm^Wmmt. 0.7~2.0®iefflT'a&S. pH*t0.7J:0 

^®[^geST^^$nTL^-57&^eT^D, pH75^2.0J: 
[0 0 2 1] ±jZBOJ;3{rLT. 0 UC^T^it^^Wr 

^*^§^»c«^i)*^®igs^^^&#^, mat. ^mm(D 
7i(.mmii^^(DH)tm^^^mzmtjvftmmmx'&^. 

^(D^m^^mmm^x(Dmmm^2 ::«^m® 

i®2lcSS^n;tA*)l/i'ffii^3 7&^e>i|«fiS;$n^, SMffi 
«2{c::fettS:i«yy)l'S?^4<Z)#«EJt* (atm%) a 
<»:, A*;P;5'ffi«3{Ciilt§:r-y^r;HlT5C0#l£lt^ 
(atin%) b«. a>b<i:7"j:-5ra^^WL.Tli-5o -^-L 

ccD7K^©«-&# 1 ^mmizm^-^x—yirji, • 

[0 0 2 2] ;in5>©ja^tt. T;i':3*>llffl^<!0T— ^ 

$>-oxhmm\zmnx'^^, 

[0 0 2 3] 

[0 0 24] ((llgJD) .1 (73*^1 T«. 7)l':^U#« 



4^^2000-12012 



[0 0 2 5] tiTtc. ^^i&^<Df^m. ^m.m<omm^ 
7JV:fj*jmmm(DmiL. nmum^iiif^^m^x'. mm 

[0 0 2 61 [MmNi3 qCoq 9Mno.6Alo.5°^^^<'5f^ 

(DM'^'^X'&^X. La : 25^0%. Ce : 50att%. Pr : 
7mm%, Nd : \Smm%) . NI. Co. Mn. Al (S^TC^W 

mtmm99.9%<D^^mi^^mm) ^Aiti.o-.z. 

0 : 0.9 : 0.6 : 0. ScDfiJ^TS^L. 7;U3*>|?ffl^<DT 
3 oCoQ.gMno. bAIq. sT-^Sn^-^^M^f^MLfc. Z.<D 

■S^-yfbaA-JH- (C0F2) ^^^a»{C?*Ll.0ft»% 

sjKwpHfii.o trigs ^nxijo. ««. M^^^jjiattso 

[0 0 2 81 Sfc. ±f2^^fe^S:fflli. 

hlCf-^^T, 7-v'ft:!|^T^STd5-g)7-y'ft:z:-yy;U (Ni 

[0 0 2 91 WiZ, ±i2^^i|aTi&ffli^ yyifnfVV 
h\zRXX. yyimX'$>^X$>^y-yit--y^)l (Al 

F3) ^m^^^rz&.mtmmizi^x, *^Ki5^^^r#, is 

i(S^A3^:Lfc. 

[0 0 3 01 ^LX, iie^^St^^^ffll.^ 7-y{t:3A 

(CUF2) ?:m<^^fzim-itmm\zLx. **s3:ac^^€r 

SSi|sfA4tLfc, 
[0 0 3 1] -yj. it^mtLX. ±fBTf^S!L^c^^ 
fe^ *pH= 1 . 0 Lfcitegf*^?]^*^ ^ ^'j:^ 251:; tc« 

[0 0 3 2] ±fBT-f^S! bfc&*^®M 

■&^100S«g|5i. ^^^JtbTWEO (7i^'JX5^U>;t 
=*^-y-fK) 5a«%®7K^iK20a«gBt«ril^LT, 

[0 0 3 3] :i(D7j^m^w.^^mm^MmizmmLx, 
AA-y-'fXcDiEis3^ffiaj©7;u;^j'j#«?a (nm^ffiiooo 

mAh) SrfPSJLfc. iEffitUT. (Je3l5iiaofiiliSSC-«y 

[0 0341 0 2 tt. f&^iLxrc7)i^ u suflfewmsc 



»rMEl-C*0. IE11ll&c;fft€Bl2. •fe/N*U~^'13. iEffi 
U-K14, ft@'J-h*l5, iE&?1-gi5SgTl6. ftffiftl7, 

[0 0 3 51 ±faiEffillRO:ftSl2«. •fe/"«U-^713«r 

nT430. iESlHiiE®'J-Kl4^^LTi*P^I8JC. 
Xft®l2«ftg'J-h'15$r^LT. ft@ffil7Jctl|g!$n 

'y=¥>^2ot)^mm^rLxmm<Dmmitmji^nxi,^^o 
TEm^mt^'f-\6iimam\Bii<Dm\zit. zi-rji^xyj > 

[0 0 3 6] *^®i5-&^T$.SS£mi 
B:t/lt|!^M*4XO. ^^^^©«®j&^e,200nm09g?$S 
T®N i IS^cD^^SJt^&tXrtgPO A-Jl/i^ ffi«(Z)N i ®^ <Z) 

[0 0 3 71 c:©;^fe(cJ;0. *MffiJ®. A-JUirffiJ®© 
[0 0 3 8] :iniW^A\-'MRUitmunx^ 

[0 0 3 9] c:®Bt©*ft«, ^mm^-^mzx. mm. 
m4.Qcx' emr^^mi'rzm. ■B^o.2CTi.ov^Ti^c 
«LT. Mmmmm<DWim^m (mAh) srsisijL;^. 



[0 0401 dCDiSIS^r. * 1 JC*T. 

[0 0 4 11 

[«1] 







tt««S(mAh) 


H«A1 


C 0 


8 4 0 


K«4A2 


N 1 F2 


8 3 0 


K»A3 


A 1 F4 


8 0 5 


.K»A4 


Cu F, 


8 1 5 






6 8 0 



[0 0 4 21 z.<D^mj:o, &mmmRWv\^^mm.^ 
WT•53lE%w^c«sK^s^Al~A4rogfi:^4*^^As. r^s, 

m.mA 1 ~ A4 i5 1 . :in IC Jgfig $ tlfc 7 -y -fbi^Ti^^ 

[0 0 4 31 z.(DnmiX'it. 7iim<&m^^(r>i^m 



#^2000-12012 



[0 044] mm 2 » c <Dmm 2 Ti^mmm^^ 

[0 04 5] ^fe-r. ±mmm. 1 x-ipM L/c^^iB^^ 
^2fc^-r#^iD«*^w$-&, vH=i.o\zmmi'rcm. 

mvrc. tLx. ±tmm\tmmzi.x. ±tmmBi 

[0 0 4 6] «2ic, upm-'Umix^rnvtzmay 

\xmmLfzit^mMx^m\>^rzmm<D<^mz':>\>^x 

[0 04 7] 
[S2] 







tt«eB(iiAh) 


uns 1 


0 . 0 0 5 MM% 


7 0 5 


tt»B2 


0. 0 1 mM% 


8 2 0 


tt»B3 


0. 1M% 


8 1 0 


tmB4 


1. omm% 


8 4 0 


una 5 




8 5 0 


feC«4B6 


5. OSSX 


8 0 5 


B»B7 


1 0. omM% 


6 9 0 




0 


6 8 0 



[0 0 4 8] :i®isgmj:i9. ^^m\z^.^m.m\'-^n 
Bi^m^'^fzmmxit. itmumx^m''^tz^<Dizit-<. 
T, tm^mm90mhm±t±^iK mz, 
^unBi-^umiio^fiA^xh. *%B^(c^^tt^B2~is 
mu^m\>^rzmMitn.m^mmoomM\];x±X'$> k). y ^ 

0. Oia«%UA±5. oa«9SJEAT<i:f -awjiijif S Lti, 

[0 04 9] ±m<Dm^ 1 T«S®®CD;pi?^^fBS50nni. 
l|IK2T«lSl00nm<i:bTli-2)j!)^, ISOnniUiTTSn^. 

^^{.^^mmAmwx'^^, Wiz, yyim^^/vtz^ 

M^coj¥S^BSl00ninUtTt-rsC)*«, il5^SS[«B#CD«t 

^{k$it^jc«, yyim<Dmm, mam, Mmmt^ 

[0 0 5 0] mm. Zl) Z. (D^m. 3 T«. 7K^®iK-&^ 

^{^m-t^w. 2 ■zTxm.'mmzmM-^^mim.cow^ 

f«a. ^SD{t^©JtLT«. 7-y<k3/NVUh (C0F2) <£rffl 



[0 0 5 1] $fe-r, ±12^^ 1 TipfitLfc^^fe^^^Sr. 
C0F2 1 . oaa $ ■t±75:IS®E*^>K4' -CSO^J-FbIS 

[0 0 5 2] «3(C. SS*4Cl~K^EfC6^<£fflLfc#«?l!l 

[0 0 5 31 
[«3] 





pHtt 




tit»C1 


0. 5 


7 0 5 


M»C2 


0. 7 


84 0 


KHC3 


1 . 0 


8 3 5 


KI4C4 


1 . 5 


8 2 0 


tmc5 


2. 0 


8 0 5 


tit»C6 


3. 0 


6 7 0 



[0 0 5 4] ::(7)^«J;0, S^i|S^C2~Hi|S^C5S:ffl^i7^:# 

«£oT. ^14MSJgCDpHt LT, !t#tC0.7~2.0 

[0 0 5 5] ±)iBL;tpH<^M|n|«. ziA*;i/h®7-y 
(C0F2) m\-<D. -•ydr)V(Dy-yit<m (C0F2) . T 
)\^S.—^A<Dy'y^t<^ (AIF3) RlX^fO^-vfbi^ (Cu 

F2) ^^m'^^tzm-^hmmizmm^nrzo 

[0 0 5 6] ±ie&*i^T«. T;P:3*>#H»,CDT-^' 
[0 0 5 71 

^fiEL. -y^)i ■ 7iimmmm<DMmizm{''^^:inzj^ 

[02] 7)]^ij U #««iro^iCW»riS0TfeS, 

[t?#®l«BJ] 

1 TK^®^^^ 

2 SismJ^ 



4$m2000-i20l2 



3 /vi^mm 

5 --y^Jim.'T 

1 1 mm 

1 2 ft® 

13 -t/IU-^' 

14 iE@'J-K 



15 ft@'J-F 

1 6 IE@^g|5i^^ 

1 7 ftSffi 

1 8 mam 

19 a-fji/Xi/'J 

2 0 /1'y4^>i?^ 



[1^1] 



[02] 





(72)fgHJ# M 

;'cBgfl^'^PrtTME*a2Tg 5S5-^ 

(72) ^Hj^ jg^ # 

:*:Efl^^PrfT:^K*a2TB 5#5^ 



(w^mm mm 

F^— 5H003 AA02 BAOO BA02 BB02 BCOl 

BC05 BC06 BDOO BD03 BD06 

5H016 AA02 AA06 BBOO BB09 BBll 

BBIS CCOO EEOl EE04 HHOO 

HHOl HH08 HH13 HH15 

5H028 AAOl BB03 BBIO BBiS CC08 

EEOl EE04 EEIO HHOl HH03 
HH05 



